Identification of amino acid residues in the human immunodeficiency virus type-1 reverse transcriptase tryptophan-repeat motif that are required for subunit interaction using infectious virions.
The human immunodeficiency virus type-1 (HIV-1) reverse transcriptase (RT) functions as a heterodimer (p51/p66), which makes disruption of subunit interactions a possible target for antiviral drug design. Our understanding of subunit interface interactions has been limited by the lack of virus-based approaches for studying the heterodimer. Therefore, we developed a novel subunit-specific mutagenesis approach that enables precise molecular analysis of the heterodimer in the context of infectious HIV-1 particles. Here, we analyzed the contributions of amino acid residues comprising the Trp-motif to RT subunit interaction and function. Our results reveal important inter- and intra-subunit interactions of residues in the Trp-motif. A tryptophan cluster in p51 (W398, W402, W406, W414), proximal to the interface, was found to be important for p51/p66 interaction and stability. At the dimer interface, residues W401, Y405 and N363 in p51 and W410 in p66 mediate inter-subunit interactions. The W401 residue is critical for RT dimerization, exerting distinct effects in p51 and p66. Our analysis of the RT heterodimerization enhancing non-nucleoside RT inhibitor (NNRTI), efavirenz, indicates that the effects of drugs on RT dimer stability can be examined in human cells. Thus, we provide the first description of subunit-specific molecular interactions that affect RT heterodimer function and virus infection in vivo. Moreover, with heightened interest in novel RT inhibitors that affect dimerization, we demonstrate the ability to assess the effects of RT inhibitors on subunit interactions in a physiologically relevant context.